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Answer the following four questions: 

Question No, 1 <* S **«**> 

a) Consider :he regular expression below which can be used tvs paU ol a 
specification of the definition of exponents in floating-point numbers, Assume 
that the alphabet consists of numeric digits ("O' through '9') and alphanumeric 
characters (V through z' and 4 A' through *Z’) with the addition of a selected 
small set of punctuation and special characters (say in this example only the 
characters *+* and are relevant). Also, in this representation of regular 
expressions the character V denotes concatenation. 

Exponent = (+ | - J e) . (E | e) . (digit)+ 

For this regular expression answer the following questions: 

i. Derive an NFA capable of recognizing this language, 

ii. Derive the DFA tor the NFA that you derive in a. 

b) Given the following context free grammar 
S — + Ab | aaB 
A —» a j Aa 
B — » b 

i. Explain why the given grammar is ambiguous, 
ii. Find an equivalent unambiguous context-free grammar. 

c) For the following grammar; 

S — ► S and S | true 

i. List 4 derivations for the string "true and true and true". 

ii. Label each derivation as left-most, right-most, or neither. 

iii. List the parse tree for each derivation 

jv. What is implied about the associativity of "and” for each parse tree? 




Question No. 2 

a) Convert the follow ing NFA to a regular expression : 



(25 Marks) 



the following 6 rommar! 

1 .. 

. a S|CB 
, b|BC 

► o jcC , . » 

, w this grammar is not LL W;^ ierm i n als as possible, so \ 
uiv« iwo reasons \ y , _ . c j n _ as few new n ^ nri „; na [ grammar. 

Rewrite the grammar, . game strings as the 8 ^ rewritten 

rat it is iX(l) and recognizes me non . t ermmal m 

Construct the first and follow sets 



A 

B 

C 



Ml 



, table for the rewritten grammar. 



grammar, 

iv. Construct an LL(1) parse , „ f a classic optimizing 

Below, on the left, is • description of jf™ r . in P t “ e Ust on the right labelled 
compiler. The names ot those pat s ate xt t0 eac h description, 

with letters. Place the letter for the correct name 



l . P.f2hSJT ~' a part of a compiler that is 
responsible for recognising syntax. 



A. back-end 



2. -pJl SS sf a part of a compiler that takes as 
input a stream of characters and produces as 
output a stream of words along with their 
associated syntactic categories, 

3 , e 

of a compiler that focuses 
on understanding the source-language and 
encodes this knowledge by’ 'trans^ng the 
program into an intermediate representation. 



B. semantic analysts 



C. front-end 



— — 1 a part of a compiler that 
understands the meanings of variable names 
and other symbols and checks that they are used 
in ways consistent with their definitions. 



D, scanner 



..Ln]± 



5. — tm an intermediate representation -to- 

intermediate representation transformer" that 



E. linker 



tries to improve the intermediate representation 
program in some way. ' 



6, a phase of a compiler that maps 

the intermediate representation program into the 
instruction set aftd the finite resource? of the 
target machine. 



F, optimizer 



G. parser 



r 



Question No. 3 



(20 Marks) 



1. Consider a context-free language over the alphabet S - {1, 2, a, b} 
recognized by the following recursive descent parser: 

bool term (TOKEN bob) { return *naxt++ == tok; } 

bool 30 F TOKEN *sava = next; return (next=aave, NO Jtft TO SO) II 
(next T save, 80 TO)} 

//Tok#Ti lor 1 ia ONE, 2 ia TWO 

bool SO F TOKEN *sav<j •> next; return ((next = save), term (ONE) ) 11 

((next = save), temi(TWO) ) ; } 

bool TO ( TOKEN *aava = next; return (naxt-aava, *0) II (next- save, B()); } 

bool fc() { TOKEN »save - next; return (next=>save, terin(ATOK)) II 

(nextasave , TO aa term(ATDK)); } // Token ior a is ATDK 

bool BO { TOKEN *save - next; return (next-save, term(BTOK)) II 

Cnext-eave, TO fta term(BTOK)) ; > // Token for b is BTDK 

i. Give the context-free grammar from which this parser was produced, 

ii. Write a regular expression that recognizes the same language as the CFG. 

S Given the following grammar G for strings over the alphabet { a, b, +,*,(,}} 
with non -terminals E, T, and F where E is the start symbol. 

E — ► T | E + T 
T — ► F | T * F 
F — *. a ) b f (E) M 

i. Is the grammar G SLR? 

ii. If it is SLR, Give the right most derivation and the stack 
configurations that show how the string: a*b+b*(a+a) is parsed. 

Question No. 4 Marks') 

For each of the following, please circle the letter introducing the best 
answer. (Check all that apply.) 

1. The regular languages that are equivalent to the regular language: 

(0 + I)* 1(0 + 1)* are: 

a) (01 + U)*(0 + 1)* 

b) (0+l)*(10+ll + l)(0 + I)* 

(1 + 0)*1(1 + 0)* 

d) (0+ 1)*(0 -h 1)(0 + 1)* 






2 . Which of the following grammars are ambiguous? 

✓ 

Jt) S — ► SS J a | b 
$E — ► E + E j id 

c) E — ► FfF+E ' ' 

d) F — ►-Fj id |(E) 





3, The regular languages that are correct specifications of the English-language 

d08 ' n Tefv"L of the form “04:13PM". Minutes should always 
be a wo digit number, but hours may be a single digit. 

/) (0 + 1 )? [0 -9] : [0- 5 ] [0 -9]( AM + PM) 
i%) «Q + e)[0-9] + 1 [0-21):[0-5][0-9](AM + PM) 
c) (0*[0‘9] + \ tO-2]); [0-5 ] [0-9]( AM + PM) 

^(0710-9] + 1(0 + 1 + 2): [0-5] [0-9] (A + P)M 
4. The regular language that denotes the same language as this finite automaton is: 



a) (0 + 1)* 

b) (1 * + 0)(1 + 0) 

c) 1*+(01)* + (001)* + ( 000 * 1 )* 
Jtf(0 + 1)*00 



1 be NFA that accepts the following regular expression: 1* + 0 



Which of the strings are in the language of the given CFG? 
h — ► aXa 



X “H 

y —* 

a) abcba 
bKacca 
tjfy aba 
d) abcbcba 



bY | e 
cXc I e 



I 



9 Choose the grammar that 

the given grammar: 

E — ► E + T|T 
T — ^ id l CE) 



correctly eliminates left 



eft recursion from 




T_ id |(E) 
d) E — ► id + E | E + T | T 
T — ► id I (E) 

1 0. For the given grammar, what is the correct series of reductions for the string- 
-(id + id) + id s 

E— ► E'JF + E 
B' — ► -F | id |(E) 




-(id + id) + id 
Hid + E') + id 
-(id + E) + id 



Aid + fd) + id 

/-{E"+id) + i d 
' -(£' + E') + id 
-{E' + E) + id 



-(id + id) + id 
-(E* + id) + id 
-(E’ + E‘)+id 



-(id + id) + id 
-(id + id) + E' 
-(id + id) + E 
-{E' + id) + E 
-IE' + E') + E 
•*(E' + E) + E 
-(E) + E 



M -(E' + E') + E’ 



(bl V 1 * Tt l T1 - 

K -(E* 1 + E) + E' 



-(E) + F 
-E' + E' 
E' + E' 
E' + E 
E 



~E'+E 
e + e 

E 




Best wishes 
Dr. Sherin El Cokhy 



